May, 1896.

MONTHLY WEATHER REVIEW.

ner. Our8an Joaquin Valley station, near Tulare, has suffered almost
a total loss of its fruit crop, and even barley has been frosted so badly
that it will make no grain, but had to be cut for hay. Itisthusevident
that the observations of extremea, as well as of means, gshould be
most carefully made and faithfully kept; to insure this our stations
should be equipped with self—recorgmg instruments.

TOTAL SNOWFALL FOR THE WINTER 1895-96.

In the REviEw and Summary for 1895, Vol. XXIII, pp.
491 and 500, the Editor has given the annual snowfall for the
so-called snow year, July to June, inclusive, for the ten years
1884-95. The following table gives the corresponding data
for 1896-96. In a few cases, where records have been inter-
rupted by discontinuance of stations, the values given hy
voluntary reporters have been used to complete an annual
total. These snowfalls are also reproduced in Chart VII, but
lines of equal snowfall are not drawn as the great distance of
the stations apart and their diverse locations forbid reliance
upon any system of interpolated lines.

Total snowfall at Weather Bureau stations.

(The snowfall i3 given for the so-called snow year, viz, from July 1, 1895, to June 30,
1896, inclusive.)

Station. Inches. ' Station. Inchese
Alabama 1 Minnesola.
MODIL® cvvurnrenramane seousssnsens T. | Duluth ...oviivie ve enienienonnn 40.4
MONtZOMETY . oveervanrvaarnarnnaes T, Minneapolis .. 2.0
rizona Moorhead...... 43.0
TUCBON -« evvvreonssosnvrvesarnonen 0.0 | 8t. Paul..... 41.5
YUMA coveeecarnsrsssionaronsrasean 0.0 || 8t. Vincent 52,07
Arkansas
Fort Smith.........ccvviivenenens 5.0 || Meridian..... ..... ... oiian.. T,
Little ROCK ....oovvviiereenrannnans 3.1 || Vicksburg ...... veceviarororennns 0.0
Caltfornia. Miszsouri.
Independence 0.0 || Columbia . X7
Red Bluff .... 1.0 | Hannibal 21.4
Sacramento.. 0.0 || Kansas C 29.3
San Francisco .. 0.5 || St. Lonis 17.2
Colorado. Springfield.. 5.7
Colorado Springs.. 41,2 Montana.
DenVEr. eeeieirencsnnrenranacens 58.3 38.5
MONLrOSe ..ccvvenniiinnavennenns 86.3¢ 58.2
Pueblo ..... ceeviiiiiiiiiiiiienian 18.8 2.8
Conneclicut. ’ Ne
New Haven.........coveiienieanns 35.1 || North Platte............ .ecennnn. 20.8
New London.....ccvvsveicneeasnen 37.6 || Omaha .......... 20.8
District of C'olumdia. Valentine 35.9
Washington.........covvvvin e 9.3
lorida Carson City 2.3
8.8 Winnemucca.... 41.1
0.0 || New Brunswick 5.8
Atlanta . 0.2 || Santa Fe.......... 45.4
Augusta.. . T.
Savannab ........................ T. AlDARY .ovviiraiiiniiantcinnnaess 51.6
aho. Buffalo..... .... .0
Idaho Fallg co.oevviven ciiiiiennnn 53.7 || New York 42,0
: Oswego . ..... 74.9
CAITO «vevvenrnaroe suravenencnnnsen 13.9 || Rochester . 93.8
Chicago ... 58.8 North Carolina.
Springfiel d 16.3 || Charlotte 1.1
Indiana. Hatteras .. T,
Indianapolis .. .c.ovovviiaiininnne 46.8 Klttyhawk 5.0
Ralelf 1.2
Davenport . 22.8 || Wil ngto 12.1
Des Moines 2.5
Dubuque... 83.7 Biamarck 3.0
Keokuk ... 21.2 || Williston w7
S8ioux City 15.1
Cincinnati ....ccovvvveveniienin, 20.3
Concordla 15.%7 || Cleveland....... 48.2
Dodge Clty 5.3 || Columbus....... 2.4
Topeka... 11.4 || Sandusky..... . 25,2
WiEChita .ocvevvieriiciieiinnnennes 10.7 || T0ledO cuver sevneeravenernnns aues 63.7
Kentucky Oklahoma.
Lexington .......cooievviiiiiannn, 28.1 || OKlahoma........oouivuieivanninns 5.7
Louisville.. 32.0
Lo Astoria.. 6.0
New Orleans. 0,0 || Baker Clty a3.2
Shreveport.. T. Portland .. 9.1
Roseburg 18.7
Eastport ... 57.5 Pannsylvania.
Portland ......covvvivnvininiiinne TT 1| Brie. ccciuieriiiniiiiiiiiinienan 71.8
Harrisburg ..... 32.7
Baltimore..oo.ovivnvinirinnineenan 17.0 || Philadelphia 14.8
Massachusetts. Pittsburg .oeevevivraneanns aennn . 23.3
BoBtOn ..oviiiiiiii i . 38.2 Rhode Island.
Nantucket ............. . 82.0 || Block Island.......ocvvensnniennn 36.4
Vineyard Haven....... 27.8 || Narragansett Pier................ 20.5
Woods Hole............ 33.9 South Cardina.
ichi Charleston ..... T.
Alpena .. 53.7 || Columbia ....... 0.6
Cheboyga 99.8
Detroit.. 54.3 | Huron... 20,1
Grand Ha e 58.8 || Plerre... 2.3
Marquette ... ..| 105.8 || Rapid City 40.8
Port HUron .........v.n ene 29.2 Tennessee,
Sault Ste. MATIE ... cvvn aennens | 110.7 || Chattanooga . ......ccoeauerennenne 1.9
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Total snowfall—Continued.
Station. Inches. Station. Inches,
Tmneuu—Continued Washington
Knoxville 3.5 || East Clallam ............... 37.0
Memphls......... 8.8 || Fort Canby.. 5.8
Nashville 5.0 || Neah Bay ...... 2.0
Olympla ..covvenieiiininininnee. 3.0
Port Angeles «.......coeiveninennn 18.0
ADIlONe seeveiniiiiiiiiiiiiiiiiiae 4.0 || Port Crescent........vvevvvuenenns 2.8
Amarillo ...... 1281 Pysht ..coonvivn i 25.0
Corpus Christi. 0.0 || Seattle....cvvevvernr soeurieesianns 10.4
ElPago. .ot vunen 0.4 || SpOK&NS 1eoivveiiit tiiiiiiieea 46.6
Galveston........ 0.0 atoosh Island ................... 7.9
Palestine....... T. Walla Walla .oceveviiiniiniannne. 17.0
S8an Antonlo ... 0.0 West Virg
U Ps‘gersb\n? ...... 2.9
Salt Lake City... 40.2
Vers Green BAY «.vcecnieniiniiiinn, 3.5
Northfield «.vveviee vivoenenannen 89.8 || La Crosse...... 36.4
Milwaukee ......oovinviivinnnnnnn 51.4
Cape Henry 3.6 Wyoming ’
Lyuchburg . 11.5 || Cheyenne ..........ivevves wannann 50.3
NOrfolK .. vvvvvn i iinicineennonnn 5.7 [| Lander. -.. coioviiiiis siiieins 64.6

RONTGEN RAYS AND CLOUDY CONDENSATION.

Although meteorologists have not yet ascertained the exact
process by which rain drops are made by Nature in her at-
mospheric laboratory, yet much light has been thrown upon
the formation of the little globules of water that make up
the ordinary mist and cloud. Amongthose who have worked
upon the subject of the cloudy condensation of atmospheric
moisture the most prominent names are: Coulier, of France,
John Aitken, of Scotland, Robert, the son of Hermann von
Helmholtz, and also Kiessling. both of Germany, and Carl
Barus, formerly of the Weather Bureau, Washington. These
physicists have shown that when moist air is cooled nearly to
the dew-point the aqueous vapor begins to condense hy
preference upon the minute solid particles which we call dust
floating in the atmosphere, no matter what the chemical
nature of these particles may he; over the ocean the nuclei
are mostly minunte crystals of salt; in tropical lands and hot
countries they are the spores and cells of debris of cells of
vegetable origin; in the smoky atmosphere of large cities,
the minute particles of carbon that go to form soot constitute
the nuclei. It has not yet been clearly ascertained how the
moist air would give up its moisture if there were ahsolutely
no nuclei on which to initiate the condensation. Some con-
sideration of this subject has been indulged in by Von Bezold
and slightly modified by the present writer (eee “The Pro-
duction of Rain,” in Frear's Monthly Journal Agricultural
Science, 1892, Vol. VI, pp. 297-309) to the effect that in the
ascending portions of every cloud there are regions that are
supersaturated with moisture and that a strained molecular
condition is thus produced that eventually and suddenly
gives way accompanied by the production of the large drops
of rain and electric phenomena. These views on the forma-
tion of eloud in the absence of dust were (probably quite in-
dependently) investigated by Mr. C. T. R. Wilson, according
to an abstract published in Nature, Vol. LII, p. 144, of the
paper read by him on May 13, 1895, before the Philosophical
Society of Cambridge, England. Wilson found (as, indeed,
Espy had done before him, see Espy’s Philosophy of Storms,
p. 36-36) that—

If ordinary air is st,alted with, it is found that after a comparatively
small number of expansiong (due to the removal of the dust particles
by the condensation that takes place on them) there is no further con-
densation unless the expansion exceeds a certain definite amount.
With expansion greater than this critical value condensation again in-
variably takes place, and the critical value shows no tendency to rise,
no matter however many expansions be made. The latest resuit for
the ratio of the final to the initial yolume, when the critical expansion
is just reached is 1.258 (when initial temperature is 16.7° C. =62.06°
F.). This corresponds to a fall of temperature of 26° C. (46.8° F.)
and a vapor pressure 4.5 times the saturation pressure for a plane
surface of water. The radius of a water drop just in equilibrium wﬂh
this degree of supersaturation is 0.0000065 cm. = 0.00000256 inch,




